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DETAILED ACTION 

1. Applicants' response to the office action filed on October 07, 2007 has been considered and 
acknowledged. 

Status of Application 

2. Claims 2-3, 17-20, 23-30, 33-35, 37, 39-43, 45-51, 53, 55-58, 61, 65-66 are considered for 
examination in this office action. Claims 1, 4-16, 21-22, 31-32, 36, 38, 44, 52, 54, 59-60, 62-64 
are cancelled. Applicants' arguments are fully considered and found persuasive for the reasons 
that follow. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

Claims 49-51, 53, 55-58, 51 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The instant claims recite a compound formula, which 
represents two wave like bonds, which are not clear and indefinite. The meets and bounds of the 
claims is not clear because it is not clear whether the wave like bonds represent a linker or a 
hydrogen bond or a spacer. Amendment to clearly recite the said bond would obviate the 
rejection. 
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Claim Rejections - 35 USC § 102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in 
a printed publication in this or a foreign country, before the invention thereof by the 
applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

A. Claims 45-48 are rejected under 35 U.S.C. 102(b) as being anticipated by Wittwer et 
al. (USPN. 6,174,670). 

Wittwer et al. teach a method of claim 45-46, of PGR analysis comprising providing a 
mixture of a target nucleic acid, PCR reagents, oligonucleotide primers configured for 
amplifying the target nucleic acid and a dsDNA binding dye, amplifying nucleic acid in the 
presence of the dye and generating the melting curves from the target nucleic acid, normalizing 
the melting curve, repeating the providing amplifying normalizing and generating steps with at 
least one additional target nucleic acid and comparing the normalized melting curves and 
plotting the fluorescence difference between the normalized curves superimposing a portion of 
the curve and plotting the fluorescence difference between the curves (see col. 1 1, line 10-38, 
col.13, line 26-67, col. 14, line 1-29, col. 15, line 26-45, col. 30, line 30-33, line 61-67, col. 31, 
line 1-4, Fig. 15, col. 71, line 15-67, col. 17, line 1-46, Fig. 13-26). 

With regard to claim 47-48, Wittwer et al. teach that the method comprises the step of 
plotting the fluorescence difference between normalized curves, and plotting temperature shifted 
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curves (see col. 70, line 48-67, 71, line 1-14, col. 17, line 1-5, line 29-35, line 47-63). 
Accordingly Wittwer et al. anticipates the instant claims. 

B. Claims 45-48 are rejected under 35 U.S.C. 102(a) as being anticipated by Nurmi et al. 
(Anal. Biochem., Vol. 299, pp. 211-217, December, 2001). 

Nurmi et al. teach a method of claim 45-46, of PGR analysis comprising providing a 
mixture of a target nucleic acid, PGR reagents, oligonucleotide primers configured for 
amplifying the target nucleic acid and a dsDNA binding dye, amplifying nucleic acid in the 
presence of the dye and generating the melting curves from the target nucleic acid, normalizing 
the melting curve, repeating the providing amplifying normalizing and generating steps with at 
least one additional target nucleic acid and comparing the noraialized melting curves and 
plotting the fluorescence difference between the normalized curves superimposing a portion of 
the curve and plotting the fluorescence difference between the curves (page 213, col. 1, 
paragraph 1, page 214, col. 2, paragraph 1). 

With regard to claim 47-48, Nurmi et al. teach that the method comprises the step of 
plotting the fluorescence difference between normalized curves, and plotting temperature shifted 
curves (see page 214, col. 2, paragraph 1, page 215, col. 1, line 2-27, col. 2, paragraph 2). 
Accordingly Nurmi anticipates the instant claims. 

G. Glaims 17-20, 23-24, 39, 41-42 are rejected under 35 U.S.G. 102(b) as being 
anticipated by Higuchi et al. (Biotechnology, Vo. 10, pp. 413-417, 1992). 

Higuchi et al. teach a PGR reaction analysis of claims 24 comprising mixing a dsDNA 
binding dye (ethidium bromide) having a saturation of at least 50% with a target nucleic acid, 
and oligonucleotide primers configured for amplifying the target nucleic acid (see page 414, col. 
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2, paragraph 1-2 under Results section, Fig 2, page 416, col. 2, paragraph 1-2 under experimental 
protocol, indicating dye to DNA ratio above 50% saturation); amplifying the target nucleic acid 
in the presence of the dsDNA binding dye and monitoring the fluorescence of the dsDNA 
binding dye (page 414, col. 2, paragraph 1-2 under Results section. Fig 2-3, page 416, col. 2, 
paragraph 1-5 under experimental protocol). 

With regard to claim 17, 20, 23, Higuchi et al. teach that the method comprises melting 
curve analysis and detection of genotype based on the melting curve, target nucleic acid 
comprises single nucleotide polymorphism and identification of resultant hetero and 
homoduplexes and mutation scanning on first and second samples and comparing the melting 
curves ( see page 416, col. 2, paragraph 1-5 under experimental protocol, page 415, col.2. Fig. 4- 
5, page 414, col.2, paragraph 4-5 under Results section). 

With regard to claim 18-19, Higuchi et al. teach that the monitoring step is performed 
using fluorimeter having an excitation range of 450-490nm and an emission detection range of 
510-530nm and the dye has an excitation maximum in a range of 410-465nm and an emission 
maximum is in the range of 450-500nm (see page 416, col. 2, paragraph 4-5 under experimental 
protocol section). 

With regard to claim 39, Higuchi et al. teach that the method comprises closed tube 
analysis and no reagents are added to the tube subsequent to initiation of amplification (see page 
414, col. 2, paragraph 3 under Results section). 

With regard to claims 41-42, Higuchi et al. teach monitoring during and after 
amplification (see page 414, col. 2, paragraph 1-2 under Results section, Fig 2-3, page 416, col. 
2, paragraph 1-5 imder experimental protocol, page 415, Fig. 4-5). Accordingly Higuchi et al. 
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anticipates the instant claims. 

D. Claims 2-3, 18-19, 23-30, 33-35, 37, 39-43, 45-51, 53, 55-58, 61 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Sutherland et al. (US 5, 563,037). 

Sutherland et al. teach a PGR analysis of claims 24 comprising mixing a dsDNA binding 
dye having a percent saturation of at least 50% with a DNA sample comprising target nucleic 
acid and primers configured to amplifying the target nucleic acid, amplifying the target nucleic 
acid in the presence of the dye and monitoring the fluorescence of the dye (see col. 3, line 40-59, . 
col. 8, line 58-67, col. 9, line 1-28, col. 15, line 4-67). 

With regard to claim 2-3, Sutherland et al. teach that the binding dye saturation is of at 
least 80% or at least 100% (see col. 19-20, table II). 

With regard to claim 18-19, Sutherland et al. teach that the monitoring step is 
performed using fluorimeter having an excitation range of 450-490 nm and an emission detection 
range of 510-530nm and the dye has an excitation maximum in a range of 410-465nm and an 
emission maximum is in the range of 450-500 nm (see col. 17, line 38-48). 

With regard to claim 23, Sutherland et al. teach that the method comprises mutation 
scanning on first and second samples and comparing the melting curves ( see col. 3, line 40-59, 
col. 15, line 4-67, col. 9, line 1-28, col. 15, line 4-67). 

With regard to claim 45-46, 25-28, 37, 46-48, Sutherland et al. teach that the method 
comprises normalizing magnitude of melting curve and repeating the normalizing steps with at 
least one additional target nucleic acid comparing the normalized curves and plotting the 
fluorescence difference between normalized curves, and temperature shifting of each curve 
plotting temperature shifted curves (see col. 16, line 20-58, col. 17, line 37-48, Fig.l). 
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With regard to claim 29-30, Sutherland et al teach that the dyes include YO-PRO-1, BO- 
PRO-1, TO-PRO-1, TOTO-3, (see col. 14, line 24-25, col. 15, line 5, col. 18, line 43-48, col. 19, 
table 11). 

With regard to claim 33-35, Sutherland et al. teach that the method further comprises 

acceptor labeled probes and a step of monitoring fluorescence from probe, where in the target is 

no greater than 100 nucleotides (see col. 16, line 20-58, col. 17, line 37-48). 

With regard to claim 39-43, Sutherland et al. teach that the amplifying and monitoring 

occur in a closed tube and no reagents are added to the tube subsequent to initiation of 

amplification and monitoring step comprising melting curve analysis occurs during and post 

amplification step (see col. 4, line 6-21, col. 8, line 48-57, col. 8, line 58-67, col. 9, line 1-20). 

With regard to claim 49-51, 53, 55-58, 61, Sutherland et al. teach that the dsDNA 

binding dye is a compound having formula as claimed in the claims (see col. 3, line 1-39, col. 

40-67, col. line 1-54). Accordingly Sutherland et al. anticipates the instant claims. 

Claim Rejections - 35 USC § 103 

5. The foUovsdng is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of tiie various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 65-66 are rejected under 35 U.S.C. 103(a) as being unpatentable over Higuchi et 
al. (Biotechnology, Vo. 10, pp. 413-417, 1992) in view.of Nurmi et al (Anal. Biochem., Vol. 
299, pp. 211-217, December, 2001). 

Higuchi et al. teach a method of PCR analysis as discussed above in section 4C. 

However Higuchi et al. did not teach target nucleic acid as HLA gene. 

Nurmi et al. reach a PCR analysis in the presence of a ds binding dye and a probe 
wherein the method comprises a target nucleic acid comprising HLA gene (see page 213, col. 1, 
paragraph 1 under all-in-one dry reagent concept, page 215, col. 1, line 2-27, col. 2, paragraph 
2). 

It would have been prima facie obvious to a person of ordinary skill in the art at the time 
the invention was made to modify the method of monitoring amplification of a target nucleic 
acid during PCR in the presence of a dsDNA binding dye as taught by Higuchi et al. with a step 
of including a highly polymorphic HLA gene as a target nucleic acid as taught by Nurmi et al. 
for the purpose of detecting single nucleotide polymorphisms. One skilled in the art would be 
motivated to combine the method as disclosed by Higuchi et al. with target HLA gene as taught 
by Nurmi et al. because Nurmi et al. explicitly taught the real-time monitoring of HLA gene 
target in the presence of a dsDNA binding dye would eliminate false positives and since 
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detection of SNPs is very useful in linkage and disease marker association studies, the method 
provides highthrouput analysis of SNPs (see page 215, col. 1, line 2-27, col. 2, paragraph 2). The 
ordinary artisan would have had a reasonable expectation of success that inclusion of inclusion 
of said target would result in a high throughput analysis of highly polymorphic loci such as 
HLA gene as suggested by Nurmi et al. and such modification of the method would be obvious 
over the cited prior art. 

Response to Arguments 

6. With regard to the rejection of claims 2-3, 17-20, 23-28, 30, 33-35, 37, 39-43, 45-48 under 35 
use 102(b) as being anticipated by Wittwer et al., Applicants' arguments and amendment are 
fully considered and found persuasive in-part and the rejection is withdrawn herein for claims 2- 
3, 17-20, 23-28, 30, 33-35, 37, 39-43 in view of the persuasive arguments drawn to 50% 
saturation. However, the rejection is maintained for claims 45-48 and re-written as above since 
the arguments are found unpersuasive. As discussed in the rejection above Wittwer et al. does 
teach amplifying, generating and normalizing melting curves by repeating the amplification with 
a reference nucleic acid and comparing the differences in the melting curves between the 
reference nucleic acid and the target nucleic acid. Further the arguments based on the use of 
probes is irrelevant to the instant context, because Wittwer et al. does teach amplification in the 
presence of a DNA binding dye in addition to the teachings related to the use of probes in 
amplification. To address these issues, the rejection is re-written as above. 

7. With regard to the rejection of claims 29, 49-51, 53, 55-58, 61, 65-66 under 35 USC 103(a) as 
being obvious over Wittwer et al. in view of Hauglan et al., Applicants' arguments and 
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amendment are fully considered and found persuasive and tiie rejection is withdrawn herein in 
view of the persuasive arguments. 



No claims are allowable. 

Any inquiry concerning this commimication or earlier communications from the 
examiner should be directed to Suryaprabha Chunduru whose telephone number is 571-272- 
0783. The examiner can normally be reached on 8.30A.M. - 4.30P.M , Mon - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Suryaprabha Chunduru 
Primary Examiner 
Art Unit 1637 
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